Dynamin2 GTPase contributes to invadopodia formation in invasive bladder cancer cells.
Cancer cell invasion is mediated by actin-based membrane protrusions termed invadopodia. Invadopodia consist of "core" F-actin bundles associated with adhesive and proteolytic machineries promoting cell invasion by degrading extracellular matrix (ECM). Formation of the F-actin core in invadopodia is regulated by various actin-binding proteins including Arp2/3 complex and cortactin. Dynamin GTPase localizes to the invadopodia and is implicated in cancer cell invasion, but its precise role at the invadopodia remained elusive. In this study, we examined the roles of dynamin at the invadopodia of bladder cancer cells. Although all three dynamin isoforms (dynamin1, 2 and 3) are expressed in human bladder cancer cell line T24, only dynamin2 localizes to the invadopodia. Inhibition of dynamin2 function, using either RNA interference (RNAi) or the dynamin specific inhibitor Dynasore, caused defects in invadopodia formation and suppressed invasive activity of T24 bladder cancer cells. Structure-function analysis using dynamin2 deletion fragments identified the proline/arginine-rich domain (PRD) of dynamin2 as indispensable for invadopodia formation and invasiveness of T24 cells. Thus, dynamin2 contributes to bladder cancer invasion by controlling invadopodia formation in bladder cancer cells and may prove a valuable therapeutic target.